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EXO03
Ion Cleaning Gun

Introduction

Therno Electronoffers two ion guns, the EX03 and t he
EX05. The EX03, Figure 1, is intended mainly for sampe
cleaning prior tosurface anal ysis while the EX05is
designed for high-resol ution depth profl es i n both XPS
and Auger. This document descri bes the EX03 i on gun.

Figure 1: EX03 lon Gun.

Construction
The EXO03 ion gun is nounted on a 70 mmoutside
diameter flange with a 34 mm outside diameter flange for
the gas input. The gun consists of two main parts, the gas
line cover, and the lens col umn. Separating the two parts
gi ves access tothe twin filament assenbly.

Figure 2is a schematic diagram, showing t he
inportant conponents of the EX03.
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Figure 2 Schenatic di agramof the EX03 i on gun.

The general function of the EX03 is toionise gas
atoms inthe source regionof the i ongun, accel erate them
and transfer these ions tothe sanple via the lens col umn.
Tons are produced at a hi gh posi tive potential andare
accel erated through the gun to produce a beam of ions
whose energy is between 500 eV and 3 ke V.

Gas is feddirectly intothe source region. One of the
two filaments withinthe source regionis heated toemit
electrons. The el ectrons are accel erated to the source cage.
The el ectrons traverse the source cage and collide with gas
atoms, renoving el ectrons and f orming positive ions.

Tons produced in the source regionare accel erated
through an aperture inthe extractor lens el ement by the
positive potential . The beam is then shaped and focused
onto the sample wsinganelectrostatic lens tocontra the
diameter of the i on beam.

The beam current (flux of positive ions)is dependent
on the several factors, but essentially can be controlled by
the gas pressure and emission current. The emission
currert is the el ectron current fo wing from the fil ament to
the source cage and gi ves anindi cation of the nunber of
el ectrons flowing t hr ough the i oni sationregi on. The
pressure determines the number of atoms within t he
ionisation regi on.

The gas is feddirectly intothe i on gun, all owing
systems to operate at a better vacuum compared wth
guns that require the chamber to be back flled. Typecaly
3x10° mbar in the vacuum chamber will achi eve target
currents >20 pA with no differertial pumping.

Beam Profile

When cl eaning samples, it is essential tohave uniform
etching across the whole aml ysis regi on. The EX03ion
gun achi eves this by produci ng a flat beam profile over a
large area. This provides alow cost al ternative for
uniform sampl e etchi ng without scanni ng. The optical
design and focusing al | owuniform etch profl es at a range
of long working di stances.
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A typical beam profile from the EX03 is shownin EX03 Specifications Thermo Electran

Figure 3, note the flatness of the profile over a range of ~ Fnergy range: 0.3to3 keV Corporation mairtans a
more than 10 mm. Target current: >20uA (at 3 keV) network of of foes
>10 uA (at 500 eV) throughout the ver! d
Wor king di stance: 50 to 200 mm For detailed techni cal
Gas species: Inert gases infarnati on pl ease
Mounting flange: 70 mm UHV contact +44 1342 327211.

Dimensions
The dimensional informationis shownin Fgure 5.
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Figure 3: The beamprofi e from the EX03. France
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The range of spot sizes availabl e depends upon the ion ol

energy, as illustratedinH gure 4. Figure 5 EX03 di mensions.
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Figure 4 The spot sizes avai | abl e from the EX03.
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